Neurotoxic effects of water-soluble contrast agents on rat hippocampus.
Electrical activity in cells directly exposed to water-soluble radiographic contrast agents was investigated by intracellular and extracellular recordings from neurons in in vitro rat hippocampus slices. Measurements included extracellular field potentials, intracellular resting membrane potential and membrane conductance, postsynaptic events, action potential configurations and spontaneous electrical activity. The neurons were exposed to test solutions of an ionic contrast agent, sodium diatrizoate, and a nonionic contrast agent, metrizamide, as well as control solutions. The ionic contrast agent produces bursts of action potentials having epileptogenic characteristics which is temporally followed by a depression of all electrical activity. The nonionic contrast agent produces minimal convulsive-like electrical bursts, but does produce a consistent depression of transmembrane electrical potentials, though in a lesser degree than the ionic contrast agents. The excitatory electrical events appear to be related to large depolarizing post-synaptic events while the later electrical depression is at least partially due to hyperpolarization. The depressing effects may be related to the hyperosmolality of the test solutions; however, no excitatory changes are related to hyperosmolality. These results provide the initial data on the neurotoxicity of water-soluble contrast agents at the intraneuronal level.